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Resumo 
Introdução: A fibromialgia é uma doença caracterizada por dor crónica generalizada sem 
causa orgânica aparente, frequentemente associada a outros sintomas debilitantes, sendo fonte 
de grande sofrimento e de forte impacto económico. A sua etiologia permanece 
indeterminada, com alguns estudos a sugerir causas psicológicas e psiquiátricas. 
Objectivos: Este estudo pretende avaliar eventuais diferenças de perfil de personalidade (de 
acordo com o Modelo dos 5 Grandes Factores) entre pacientes e as suas irmãs sem a doença, 
com o objectivo de definir factores que possam estar relacionados com os mecanismos de 
desenvolvimento desta patologia e das comorbilidades associadas.   
Metodologia: 21 díades familiares, compostas por uma doente com fibromialgia e a sua irmã 
saudável, responderam ao questionário “Revised NEO Personal Inventory – versão 
portuguesa”, enquanto parte do projecto conjunto ScanFM. 
Resultados: Foram encontradas diferenças estatisticamente significativas entre os 2 grupos, 
apresentando as doentes com fibromialgia níveis mais elevados de Neuroticismo e 
Amabilidade. Ao nível das facetas, as doentes mostraram, com significado estatístico, níveis 
mais altos de N1 (Ansiedade), N2 (Hostilidade), N3 (Depressão), N6 (Vulnerabilidade) e A5 
(Modéstia) e mais baixos de E3 (Assertividade). 
Conclusões: As doentes com fibromialgia apresentam diferenças estatisticamente 
significativas em traços e facetas de personalidade, que podem estar relacionados com 
algumas características clínicas e fisiopatológicas da fibromialgia, dando motivos para 
estudos mais aprofundados destes factores. 
 
Palavras-chave: Fibromialgia, Personalidade, NEO-PI-R, Neuroticismo, Modelo dos 5 
factores, Extroversão, Depressão. 
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Abstract 
Introduction: Fibromyalgia is characterized by the presence of generalized and chronic pain 
without apparent organic explanation, often associated with other disruptive symptoms, 
causing great suffering and impacting a significant economic burden. Its etiology remains 
undetermined. Some studies suggest psychological and psychiatric factors to be the 
underlying cause. 
Objectives: This study aims to evaluate the differences in personality profiles (according to 
the Big Five Model of personality) between fibromyalgic patients and their unaffected sisters, 
in order to search for factors that can be related with the mechanisms underlying this 
condition and its related comorbidites. 
Methods: 21 family dyads, composed of a fibromyalgic patient paired with her unaffected 
sister, answered to the Portuguese version of the “Revised NEO Personal Inventory”, as a part 
of the joint ScanFM project. 
Results: Statistically significant differences were found between the two groups, with 
fibromyalgic presenting higher scores of Neuroticism and Agreeableness. At the level of the 
facets, the patients showed, with statistical significance, higher scores of N1 (Ansiety), N2 
(Hostility), N3 (Depression), N6 (Vulnerability) and A5 (Modesty) and lower scores of E3 
(Assertiveness). 
Conclusions: Fibromyalgic patients presented statistical significant differences in certain 
traits and facets, that may be related with fibromyalgic clinical and physiopatological 
characteristics. These findings deserve further and deeper study. 
 
Palavras-chave: Fibromyalgia, Personality, NEO-PI-R, Neuroticism, Big Five Model, 
Extraversion, Depression. 
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Introduction 
According to the criteria of American College of Rheumatology, fibromyalgia (FM) is 
a condition defined by the presence of generalized chronic pain (in all four major quadrants of 
the body and the axial skeleton for at least 3 months) in addition to demonstrable tenderness 
evoked by 4kg of manual thumb pressure in at least 11 of 18 predefined tender points[1]. It is 
also marked by multiple symptoms, including fatigue, sleep disturbances, cognitive 
dysfunction and depressive episodes[2]. These features cause a lot of suffering and impairment 
in daily life and make it an enormous economic burden. It has been estimated that FM has 
annual incremental costs of up to approximately €12 billion for a population of 80 million[3]. 
 Fibromyalgia is recognized as a common condition in the clinic and a major cause of 
morbidity worldwide. Its prevalence is estimated to be about 3,6% in Portuguese 
population[4], being one of the most frequent diagnosis in the rheumatologic practice.[5] It 
affects mostly women, with a female-to-male ratio of approximately 9:1.[6] The syndrome 
predominantly affects middle aged women, and females usually present a richer 
symptomatology and a greater number of tender points than men.[5] 
 Its etiology remains unknown, although some biological mechanisms have been 
proposed to mediate the condition[7-8]. Genetic[9], hormonal[10], neurological[11-12], psychiatric 
and psychological[13] factors have been implied. Fibromyalgia resembles has been suggested 
to be a manifestation of hysteria[14], depression[15], or affective spectrum disorder[16]. Indeed, 
FM patients show a significantly higher prevalence of depressive and anxiety disorders, 
reported in 20-80% and 13-68% of cases, respectively[17]. On the other hand, others have 
asserted that fibromyalgia has no psychiatric roots[18], rather developping as a response to an 
overactive lifestyle[19] in the absence of psychological factors[20].  
Cognitive behavioural therapy and antidepressant drugs are useful in the treatment of 
FM, suggesting a link between fibromyalgia and psychiatric, psychological and behavioral 
factors.[17] Almost 30 years have passed since the publication of the first study associating 
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psychological factors with fibromyalgia[21]. Since then, many studies have found correlation 
between fibromyalgia and harm avoidance[6], catastrophizing[22], hypervigilance[23], altered 
cognitive capacities[24] and higher prevalence of psychiatric disorders[18], which led to the 
concept of “psychogenic rheumatism”.[25] Some studies have suggested the hypothesis of a 
predisposing personality.[26] 
 Personality can be defined as a dynamic and organized set of characteristics possessed 
by a person that uniquely influences his or her cognitions, motivations, and behaviors in 
various situations. The five factor model of personality proposes a hierarchical organization 
of personality traits in terms of five basic dimensions (each with 6 facets): Extraversion (E), 
Agreeableness (A), Conscientiousness (C), Neuroticism (N) and Openness to Experience 
(O).[27] These can be assessed by the Revised NEO Personal Inventory (NEO-PI-R), which 
has been validated to the Portuguese population.[28] The five over-arching domains have been 
found to contain and subsume most known personality traits and are assumed to represent the 
basic structure behind all personality profiles. They provide a rich conceptual framework for 
integrating all the research findings and theories in personality psychology. Several 
contemporary authors think that, despite some limitations, this model is one of the most valid 
personality models to explore the relation between personality and physical and mental 
health.[29-30] For a better understanding of these traits and facets consult Appendix 2. 
In this paper we aim to study the differences in personality traits and facets between 
FM patients and their non-affected sisters, in order to evaluate the possibility of a relation 
between personality and that condition. 
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Methods 
                In order to maximize the efficiency of the whole investigation, this study was 
conducted in partnership with other colleagues, as part of a project called ScanFM. Each of 
the investigators involved conducted their own study on fibromyalgia, but all data was 
cooperatively gathered from the same population on a single occasion. 
               We decided to study female patients with fibromyalgia paired with their mother and 
an unaffected sister, in order to minimize the impact of socio-cultural confounders. 
Participants were drawn from a list of 712 patients with an established diagnosis of FM from 
a single site (all diagnosed and followed by Prof. J.A.P. da Silva). The following criteria were 
used to screen patients for the study: Female gender, age between 18 and 55 years, absence of 
any other chronic pain condition, residence within an radius of 100 Km from the study centre.  
Selected patients were contacted by phone and invited to participate if i) they had at 
least one unaffected sister, ii) the mother of both was the same person, still alive and capable 
of participating and providing reliable information, and iii) all these family members were 
willing to travel to the research site and participate in the study, which involved signing an 
informed consent, responding to questionnaires, providing a blood sample and undergoing 
physical examination. Participants were reimbursed for transportation costs but no other 
compensations were offered. The study was approved by Ethical Committee of the Faculty of 
Medicine of the Universidade de Coimbra. 
All research proceedings were performed in the morning. After receiving an 
explanation of the study procedures and having an opportunity to present any questions and 
discuss all issues, participants signed an informed consent form. This was followed by a 
fasting blood sample collection. Breakfast was offered to participants before following with 
the procedures. 
Besides a custom demographic questionnaire, this paper made use of the validated 
Portuguese translation of the Revised NEO Personality Inventory (NEO-PI-R) – Appendix 2. 
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This is a self-report questionnaire designed to measure the five major domains of personality 
as well as the more specific six facets incorporated in each domain. It is composed of 240 
questions consisting of statements about one self’s perceptions and feelings, to be scored in a 
five-point Likert item format (Strongly disagree, Disagree, Neither agree nor disagree, Agree, 
Strongly agree). Each trait had a set of 8 questions (all mixed up and some of them with 
inverted scoring), and the total score was obtained by the sum of the points for each question, 
with a possible range of 0 to 32. Each trait was calculated by the sum of its facets scores. The 
Cronbach’s α for the translated version was of 0,85 in the validation study.[28] The 
questionnaire was sent to the patients and their sisters and collected at their arrival to the 
research site. 
Statistical Analysis 
Results were analyzed using PASW Statistics 18. Participants were paired according 
to the family. Exploratory data analysis (by Kolmogorov-Smirnov test)  showed that the 
normal distribution required for parametric testing was not met for all comparisons. 
Therefore, the hypothesis of a difference in personality traits and facets between patients with 
FM  and unaffected sisters was tested with a Wilcoxon signed-rank test for N4 (Self-
consciousness), E1 (Warmth), E5 (Excitement seeking), O1 (Fantasy), O2 (Aesthetics), O6 
(Values), A1 (Trust), C1 (Competence), C5 (Self-discipline) and C (variables that didn’t have 
a normal distribution) and with a paired two-sample Student’s t-test for the rest of the 
variables.  
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Results 
Population 
The screening criteria used reduced the potential population to 317 individuals, which 
were contacted by phone. Of these, 278 were excluded for the following reasons: 121 did not 
have an unaffected sister, 27 had their sister living too far away to attend, 73 were already 
orphans or their mother was not capable of participating, 57 were not reachable through the 
phone. Of the remaining 39 families satisfying inclusion criteria, 11 refused to participate and 
6 never made themselves available to attend the research centre. 
Altogether, 22 family triads, composed of a fibromyalgia patient, one unaffected sister 
and the mother of both were included in the study. One of the patient’s sister was found to 
satisfy criteria for classification of FM, thus leaving for comparison only 21 matched FM – 
healthy pairs, the sample analyzed in this paper. The demographic characteristics of the 21 
families are presented in table I.  
 
 
Personality traits 
The results are summarized in tables II to VI. Each corresponds to a trait and the 
respective facets: table II to Neuroticism, table III to Extraversion, table IV to Openness to 
Table I – Demographic characteristics of the sample in study.  
 FM patients Sisters 
Age 
 (years) 
Mean (SD) 40,9 (10,3) 40,1 (10,3) 
Range 18,7 – 55,0 19,5 – 52,5 
Formal education 
(years) 
Mean (SD) 12,6 (4,2) 12,1 (5,4) 
Range 5 - 21 4 - 24 
 
Marital status 
Single 4 (19,0%) 7 (33,3%) 
Married 17 (81,0%) 12 (57,1%) 
Divorced 0 (0%) 2 (9,5%) 
 
Professional 
activity 
Employed  14(66,7%) 14 (63,6%) 
Self-employed 4 (19,0%) 1 (4,8%) 
Unemployed  2 (9,5%) 2 (9,5%) 
Student 1 (4,8%) 3 (14,3%) 
Unknown  0 (0%) 1 (4,8%) 
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Experiences, table V to Conscientiousness and table VI to Agreeableness. In each line, “A” 
stands for FM patients and “B” to their unaffected sisters. Each table shows the mean for each 
facet or trait in the sample (and the respective standard-deviations), the mean of the 
differences (and the respective standard-deviation). The last column of the table shows the 
statistical significance (p<0,05 in bold) of the comparison between “A” and “B”, obtained by 
statistical analysis either by paired-sample Student’s t-test or by Wilcoxon signed-rank test.  
Neuroticism 
Significantly higher global scores of neuroticism (difference of 20,81; p=0,003) were 
found in the FM patients (table II). The difference was significant in facets Anxiety 
(p<0,001), Angry Hostility (p=0,021), Depression (p=0,013) and Vulnerability (p=0,005). 
They also showed a strong trend towards higher scores in Self-consciousness (p=0,069), but 
not in Impulsiveness. 
Table II – Results for Neuroticism and its facets. 
 Mean (SD) 
Paired t-student 
Mean Difference 
(SD) 
Sig. (2-tailed) 
Anxiety  
(N1) 
A 25,86 (3,54) 
5,67 (5,70) <0,001 
B 20,19 (4,80) 
Angry Hostility (N2) 
A 17,33 (3,85) 
3,24 (5,93) 0,021 
B 14,10 (4,36) 
Depression  
(N3) 
A 21,62 (5,64) 
4,48 (7,52) 0,013 
B 17,14 (5,06) 
Self-consciousness 
(N4)* 
A 18,86 (4,33) 
2,67 (6,23) 0,069* 
B 16,19 (4,50) 
Impulsiveness (N5) 
A 18,29 (5,06) 
0,67 (5,63) 0,583 
B 17,62 (5,99) 
Vulnerability 
(N6) 
A 17,52 (5,38) 
4,10 (5,93) 0,005 
B 13,43 (3,64) 
Neuroticism  
(N) 
A 119,48 (21,18) 
20,81 (28,68) 0,003 
B 98,67 (22,11) 
* : Results for thus facet were obtained with Wilcoxon signed-rank test.  
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Extraversion 
No significant difference was found for global Extraversion scores (table III). 
However, a significant difference was found in Assertiveness, with FM patients showing 
lower scores. In addition, FM patients showed an almost significant tendency for higher 
scores of Activity (p=0,056) and lower scores of Positive Emotions (p=0,077).  
Table III – Results for Extraversion and its facets. 
 Mean (SD) 
Paired t-student 
Mean Difference 
(SD) 
Sig. (2-tailed) 
Warmth (E1)* 
A 22,48 (4,27) 
0,48 (5,77) 0,667* 
B 22,00 (2,57) 
Gregariousness (E2) 
A 14,71 (5,26) 
-1,91 (8,15) 0,297 
B 16,62 (4,79) 
Assertiveness (E3) 
A 13.81 (4,12) 
-1,38 (2,99) 0,047 
B 15,19 (3,86) 
Activity (E4) 
A 19,24 (4,73) 
2,05 (4,63) 0,056 
B 17,19 (2,94) 
Excitement seeking 
(E5)* 
A 15,38 (4,91) 
-0,76 (5,26) 0,368* 
B 16,14 (4,91) 
Positive emotions 
(E6) 
A 18,19 (6,11) 
-2,76 (6,79) 0,077 
B 20,95 (4,06) 
Extraversion  
(E) 
A 103,81 (21,81) 
-4,29 (23,23) 0,408 
B 108,10 (15,53) 
* : Results for thus facet were obtained with Wilcoxon signed-rank test.  
 
 
Openness to Experience and Conscientiousness 
No significant difference was found either in both Openness to Experience or 
Conscientiousness traits. None of the respective facets presented significant differences 
(tables IV and V). Only Feelings, a facet of Openness to Experience presented a suggestive 
trend for higher scores in FM (p=0,073). 
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Table IV – Results for Openness to Experience and its facets. 
 Mean (SD) 
Paired t-student 
Mean Difference 
(SD) 
Sig. (2-tailed) 
Fantasy  
(O1)* 
A 18,00 (4,83) 
-0,05 (6,14) 0,861* 
B 18,05 (5,23) 
Aesthetics  
(O2)* 
A 19,71 (5,99) 
1,48 (6,45) 0,359* 
B 18,24 (4,89) 
Feelings  
(O3) 
A 21,19 (3,94) 
1,81 (4,38) 0,073 
B 19,38 (3,40) 
Actions  
(O4) 
A 16,14 (4,35) 
-0,14 (4,99) 0,897 
B 16,29 (3,66) 
Ideas  
(O5) 
A 17,29 (4,89) 
0,71 (6,24) 0,606 
B 16,57 (6,26) 
Values  
(O6)* 
A 19,95 (3,25) 
0,71 (3,23) 0,219* 
B 19,24 (2,95) 
Openness to 
Experience (O) 
A 112,29 (21,28) 
4,52 (21,98) 0,357 
B 107,76 (20,33) 
* : Results for thus facet were obtained with Wilcoxon signed-rank test. 
 
Table V – Results for Conscientiousness and its facets. 
 Mean (SD) 
Paired t-student 
Mean Difference 
(SD) 
Sig. (2-tailed) 
Competence  
(C1)* 
A 20,38 (3,65) 
-0,57 (4,13) 0,569* 
B 20,95 (3,20) 
Order  
(C2) 
A 21,76 (4,65) 
1,67 (5,28) 0,163 
B 20,10 (4,99) 
Dutifulness 
(C3) 
A 24,33 (3,10) 
1,00 (4,45) 0,315 
B 23,33 (2,76) 
Achieve Striving 
(C4) 
A 20,86 (4,45) 
1,10 (4,68) 0,296 
B 19,76 (3,42) 
Self-discipline 
(C5)* 
A 18,24 (3,85) 
-1,14 (4,29) 0,230* 
B 19,38 (3,65) 
Deliberation 
(C6) 
A 17,52 (5,68) 
0,19 (6,98) 0,902 
B 17,33 (5,70) 
Conscientuosness 
(C)* 
A 123,10 (17,05) 
2,24 (20,05) 0,702* 
B 120,86 (16,87) 
* : Results for thus facet were obtained with Wilcoxon signed-rank test. 
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Agreeableness 
The global Agreeableness score was significantly higher in FM patients (p=0,027; 
table VI). FM patients presented higher scores than their siblings in all of its facets, although 
this only reached statistical significance in Modesty (p=0,026).  
 
Table VI – Results for Agreeableness and its facets. 
 Mean (SD) 
Paired t-student 
Mean Difference 
(SD) 
Sig. (2-tailed) 
Trust  
(A1)* 
A 18,24 (4,64) 
0,33 (6,94) 0,778* 
B 17,90 (4,82) 
Straightforwardnes
s (A2) 
A 21,14 (4,69) 
1,43 (5,19)  0,222 
B 19,71 (4,03) 
Altruism  
(A3) 
A 21,19 (3,94) 
1,81 (4,38) 0,073 
B 19,38 (3,40) 
Compliance 
(A4) 
A 19,05 (4,53) 
0,67 (4,14) 0,469 
B 18,38 (4,48) 
Modesty  
(A5) 
A 22,86 (3,51) 
2,52 (4,82) 0,026 
B 20,33 (3,01) 
Tender-mindedness 
(A6) 
A 23,38 (4,32) 
0,86 (4,91) 0,433 
B 22,52 (2,98) 
Agreeableness  
(A) 
A 125,86 (15,34) 
7,62 (14,65) 0,027 
B 118,24 (8,29) 
* : Results for thus facet were obtained with Wilcoxon signed-rank test. 
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Discussion 
This study examines the differences in personality profiles between FM patients and 
their unaffected sisters. The use of sibling pairs intends to reduce background confounders, 
including those related to socio-economic and genetic factors. 
In our study, FM patients show significantly higher scores of Neuroticism (N), 
Anxiety (N1), Angry Hostility (N2), Depression (N3), Vulnerability (N4), Agreeableness (A), 
Modesty (A5) and lower scores of Assertiveness (E3) – tables II to VI. 
There is considerable theoretical and experimental evidence that Neuroticism and 
Extraversion represent the primary manifestations in personality of sensitivity to reward and 
sensitivity to threat and punishment, respectively. Neuroimaging and psychopharmacological 
studies have demonstrated that these traits are supported by specific neuro-circuitries in the 
brain. [31]. 
Neuroticism, sometimes called emotional instability, is linked to the tendency to 
experience negative emotions and a low tolerance for stress or aversive stimuli.[31] Neurotics 
show greater distress and depressive symptomatology following stressful life events, such as 
unemployment, spousal caregiving, and breast cancer surgery. In laboratory settings, people 
with higher levels of neuroticism are more sensitive to negative mood inductions than are 
emotionally stable individuals.[32] These characteristics are consistent with the high levels of 
stress, negative emotions and paucity of positive emotions described in FM patients. 
Some studies indicate that negative emotions amplify pain in women with and without 
FM.[33] It has been reported that an approximately 50% lower stimulus intensity is needed to 
evoke a pain response in patients with FM compared with normal controls.[34] The increased 
sensitivity to negative emotions associated with Neuroticism could, thus, predispose to central 
amplification of pain, a mechanism that is thought to play a major role in FM.[35] 
High Neuroticism has also been implicated in the development of stress-induced 
disorders, such as depressive and anxious disorders.[17] So, high neuroticism can also be a 
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predisposing factor to the high frequency of such comorbidities in patients with FM. Our 
observations of higher global scores of Neuroticism is in agreement with previous studies.[5, 
36] 
Significantly higher scores of Anxiety (N1), Depression (N3) and Vulnerabilty (N6) 
were found among our FM patients. An enhanced susceptibility and even propensity to stress 
is a common denominator of these facets. Stress alone is an important predisponent to pain[37], 
but a tendency to other negative emotions (and the aforementioned consequences) is also 
present. In addition, these facets can be linked with the depressive and anxious disorders that 
frequently escort FM. 
It has been reported that the perception or presence of social support attenuates pain 
perception[38]. Higher scores of hostility (N2) were found in FM patients. It can be 
hypothesized that hostility contributes to lower actual or perceived social support and may, 
therefore, contribute to higher pain perception. Social rejection has been linked with higher 
sensitivity to pain.[38] 
On the contrary, Extraversion is linked to a tendency to experience positive emotions, 
which typically stem from experiences of reward or the promise of reward. Extraversion 
encompasses an array of facets, such as assertiveness, gregariousness, and warmth, that 
appear to feed sensitivity to reward.[31] It has been reported that FM patients show lower 
global scores of Extraversion[39]. This wasn’t confirmed by our observations for the trait but 
significant differences or trents were found for some of its facets: lower levels of 
Assertiveness (E3), and nearly significant higher scores of Activity (E4) and lower scores of 
Positive Emotions (E6). So, on average, FM patients seems to lead more active lives than 
their sisters and experience higher difficulties in asserting themselves and experiencing 
positive emotions.  
Negative emotions amplify pain[33]. Experiencing positive emotions acts in the 
opposite direction. Evidence suggests an association between Positive Emotions and 
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decreased pain[40] and anxiety[41]. Thus, a lower score in Positive Emotions (E6) could act as a 
risk factor to generalized pain. 
It seems reasonable to hypothesize that difficulties in affirming one self (Assertiveness 
- E3)[42] and a more hectic pace of life (Activity – E4) may contribute to stress, that is closely 
related to pain.[43]   
Openness reflects the tendency to process abstract and perceptual information flexibly 
and effectively, and includes traits such as imagination, intellectual engagement, and aesthetic 
interest.[31] Globally, no significant difference was found in this trait. However, among its 
facets, Feelings (O3) was near the limit of statistical significance, with FM patients showing a 
tendency to higher scores on this facet. Again, as the patients have a predominance of 
negative emotions, ruminating on them could contribute to amplified pain. 
Agreeableness involves the humane resonance aspects of personality - characteristics 
such as altruism, nurturance, caring, and emotional support lye at one end of the dimension, 
while hostility, indifference to others, self-centeredness, spitefulness, and jealousy are at the 
other.[27] Agreeableness showed a significant difference between groups, with FM patients 
presenting higher scores. This suggests that FM patients take others’ suffering more 
personally than their normal counterparts. Again, in the absence of appropriate balances and 
compensations, this increased compassion may result in additional negative emotions 
contributing towards amplified pain. 
FM patients showed higher scores in Modesty (A5). Modesty has been linked with low 
generativity[44]. We could hypothesize that low generativity brings negative emotions, such as 
a lack of fulfillness, and less social involvement, that predispose to higher levels of pain. 
Conscientiousness is a tendency to show self-discipline, act dutifully and thoroughly, 
and aim for achievement against measures or outside expectations. The trait shows a 
preference for planned rather than spontaneous behavior. It influences the way in which we 
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control, regulate, and direct our impulses[27]. No significant differences were found neither in 
this trait nor in its facets.  
This study has to be interpreted in light of several limitations. The reduced sample size 
is certainly relevant. However, the advantages of having a paired population with similar 
social and familial background, allowing for paired samples analysis can go a long way to 
diminish the negative impact of small numbers. Other possible cause of bias is the large range 
of ages of the sample, possibly including personalities not completely formed, although the 
results of cross-sectional studies demonstrate that the mean levels of Neuroticism, 
Extraversion, Agreeableness, and Conscientiousness among adolescents resemble quite 
closely the respective scores of the adult population and only self-reported scores of Openness 
seem to be lower during adolescence than during adulthood.[45] However, interesting results 
were found, claiming for further study. 
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Conclusions 
 In this study, FM patients showed high scores on the traits of Neuroticism and 
Agreeableness than their healthy sisters. Among the facets, they showed high Anxiety (N1), 
Angry Hostility (N2), Depression (N3), Vulnerability (N6) and Modesty (A5) and low 
Assertiveness (E3).  
These findings enable the drafting of a fibromyalgic personality that may have 
implications on its pathophysiology, though enhancement of pain by negative emotions and 
stress. In addition, this personality profile has been associated with a higher risk for 
psychiatric disorders often seen as comorbid conditions in these patients. 
Further studies with larger patient samples and/or a prospective design are warranted 
to further scrutinize a possible personality profile favouring the development of FM and to 
allow a better understanding of the pathophysiological implications of such a profile. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 19 
 
Aknowledgements 
 
This work could not have been achieved if it wasn’t for Prof. Dr. J.A.P. da Silva, that 
helped me understanding the workings of scientific thought and patiently guided me through 
my own learning of how to investigate and write proper science. 
A special thank you is also due to Drª Bárbara Oliveiros who found the time where 
there was none and managed to be ever available when I needed guidance through the 
statistical workings of this project.  
I would also like to thank Dr. João Pedro Matos for introducing me to the subject of 
personality.  
This project could not have had been carried out without the logistical support 
provided by nurses Andréa Marques, Andreia Gonçalves, Marisa Lourenço, Marta Martins 
and secretary Dª Ana Abrantes, to whom I am grateful. I also thank my colleagues Diogo 
Libânio, Hugo Antunes, Hugo Paiva, Joana Melim, João Matias, Marta Peixoto, Patrícia 
Rodrigues and Pedro Silva, students and researchers like myself, who were also a crucial part 
of ScanFM, and great team workers. 
Finally, I would like to sincerely thank all my friends and family who supported me 
through my most difficult moments and helped me to reach my goals. 
  
 
 
 
 
 20 
 
References 
 
1. Wolfe, F., et al., The American College of Rheumatology 1990 Criteria for the Classification of 
Fibromyalgia. Report of the Multicenter Criteria Committee. Arthritis Rheum, 1990. 33(2): p. 
160-72. 
2. Bennett, R.M., et al., An internet survey of 2,596 people with fibromyalgia. BMC 
Musculoskelet Disord, 2007. 8: p. 27. 
3. Spaeth, M., Epidemiology, costs, and the economic burden of fibromyalgia. Arthritis Res Ther, 
2009. 11(3): p. 117. 
4. Branco, J.C., et al., Prevalence of fibromyalgia: a survey in five European countries. Semin 
Arthritis Rheum, 2010. 39(6): p. 448-53. 
5. Fietta, P., Fibromyalgia: state of the art. Minerva Med, 2004. 95(1): p. 35-47, 47-52. 
6. Anderberg, U.M., Personality traits on the basis of the Temperament and Character Inventory 
in female fibromyalgia syndrome patients. Nord J Psychiatry, 1999. 53: p. 353–359. 
7. Bennett, R.M., et al., Low levels of somatomedin C in patients with the fibromyalgia 
syndrome. A possible link between sleep and muscle pain. Arthritis Rheum, 1992. 35(10): p. 
1113-6. 
8. Yunus, M.B., Towards a model of pathophysiology of fibromyalgia: aberrant central pain 
mechanisms with peripheral modulation. J Rheumatol, 1992. 19(6): p. 846-50. 
9. Buskila, D. and L. Neumann, Genetics of fibromyalgia. Curr Pain Headache Rep, 2005. 9(5): p. 
313-5. 
10. Neeck, G., Pathogenic mechanisms of fibromyalgia. Ageing Res Rev, 2002. 1(2): p. 243-55. 
11. Giesecke, T., et al., The relationship between depression, clinical pain, and experimental pain 
in a chronic pain cohort. Arthritis Rheum, 2005. 52(5): p. 1577-84. 
12. Bartley, E.J., J.L. Rhudy, and A.E. Williams, Experimental assessment of affective processing in 
fibromyalgia. J Pain, 2009. 10(11): p. 1151-60. 
13. Govender, C., et al., Psychological characteristics of FMS patients. Scand J Caring Sci, 2009. 
23(1): p. 76-83. 
14. Engel, G.L., Psychogenic pain and pain-prone patient. Am J Med, 1959. 26(6): p. 899-918. 
15. Alfici, S., M. Sigal, and M. Landau, Primary fibromyalgia syndrome--a variant of depressive 
disorder? Psychother Psychosom, 1989. 51(3): p. 156-61. 
16. Hudson, J.I. and H.G. Pope, Jr., Fibromyalgia and psychopathology: is fibromyalgia a form of 
"affective spectrum disorder"? J Rheumatol Suppl, 1989. 19: p. 15-22. 
17. Fietta, P. and P. Manganelli, Fibromyalgia and psychiatric disorders. Acta Biomed, 2007. 
78(2): p. 88-95. 
18. Okifuji, A., D.C. Turk, and J.J. Sherman, Evaluation of the relationship between depression and 
fibromyalgia syndrome: why aren't all patients depressed? J Rheumatol, 2000. 27(1): p. 212-
9. 
19. Van Houdenhove, B., et al., Premorbid "overactive" lifestyle in chronic fatigue syndrome and 
fibromyalgia. An etiological factor or proof of good citizenship? J Psychosom Res, 2001. 51(4): 
p. 571-6. 
20. Bennett, R.M., Fibromyalgia and the facts. Sense or nonsense. Rheum Dis Clin North Am, 
1993. 19(1): p. 45-59. 
21. Payne, T.C., et al., Fibrositis and psychologic disturbance. Arthritis Rheum, 1982. 25(2): p. 
213-7. 
22. Hassett, A.L., et al., The role of catastrophizing in the pain and depression of women with 
fibromyalgia syndrome. Arthritis Rheum, 2000. 43(11): p. 2493-500. 
23. McDermid, A.J., G.B. Rollman, and G.A. McCain, Generalized hypervigilance in fibromyalgia: 
evidence of perceptual amplification. Pain, 1996. 66(2-3): p. 133-44. 
 21 
 
24. Verdejo-Garcia, A., et al., Executive function and decision-making in women with 
fibromyalgia. Arch Clin Neuropsychol, 2009. 24(1): p. 113-22. 
25. Beetham, W.P., Jr., Diagnosis and management of fibrositis syndrome and psychogenic 
rheumatism. Med Clin North Am, 1979. 63(2): p. 433-9. 
26. Ahles, T.A., et al., Psychological factors associated with primary fibromyalgia syndrome. 
Arthritis Rheum, 1984. 27(10): p. 1101-6. 
27. McCrae, R.R. and O.P. John, An introduction to the five-factor model and its applications. J 
Pers, 1992. 60(2): p. 175-215. 
28. Lima, M., NEO-PI-R – Contextos Teóricos e Psicométricos: «Ocean» ou «Iceberg». ed. autor, 
1997: p. 424. 
29. McCrae, R.R. and P.T. Costa, Jr., Validation of the five-factor model of personality across 
instruments and observers. J Pers Soc Psychol, 1987. 52(1): p. 81-90. 
30. Marshall, G.N., et al., The five-factor model of personality as a framework for personality-
health research. J Pers Soc Psychol, 1994. 67(2): p. 278-86. 
31. DeYoung, C.G., et al., Testing predictions from personality neuroscience. Brain structure and 
the big five. Psychol Sci, 2010. 21(6): p. 820-8. 
32. Norris, C.J., J.T. Larsen, and J.T. Cacioppo, Neuroticism is associated with larger and more 
prolonged electrodermal responses to emotionally evocative pictures. Psychophysiology, 
2007. 44(5): p. 823-6. 
33. van Middendorp, H., et al., The effects of anger and sadness on clinical pain reports and 
experimentally-induced pain thresholds in women with and without fibromyalgia. Arthritis 
Care Res (Hoboken), 2010. 62(10): p. 1370-6. 
34. Gracely, R.H., et al., Functional magnetic resonance imaging evidence of augmented pain 
processing in fibromyalgia. Arthritis Rheum, 2002. 46(5): p. 1333-43. 
35. Clauw, D.J., Fibromyalgia: an overview. Am J Med, 2009. 122(12 Suppl): p. S3-S13. 
36. Netter, P. and J. Hennig, The fibromyalgia syndrome as a manifestation of neuroticism? Z 
Rheumatol, 1998. 57 Suppl 2: p. 105-8. 
37. Melzack, R., Pain and the neuromatrix in the brain. J Dent Educ, 2001. 65(12): p. 1378-82. 
38. Eisenberger, N.I., et al., An experimental study of shared sensitivity to physical pain and social 
rejection. Pain, 2006. 126(1-3): p. 132-8. 
39. Zautra, A.J., et al., Fibromyalgia: evidence for deficits in positive affect regulation. Psychosom 
Med, 2005. 67(1): p. 147-55. 
40. Pressman, S.e.a., Does Positive Affect Influence Health? NOTICE. 
41. Kashdan, T.B. and R.L. Collins, Social anxiety and the experience of positive emotion and 
anger in everyday life: an ecological momentary assessment approach. Anxiety Stress Coping, 
2010. 23(3): p. 259-72. 
42. Shimizu, T., et al., Relationship between self-esteem and assertiveness training among 
Japanese hospital nurses. J Occup Health, 2004. 46(4): p. 296-8. 
43. Hassett, A.L. and D.J. Clauw, The role of stress in rheumatic diseases. Arthritis Res Ther, 2010. 
12(3): p. 123. 
44. Cox, K.S., et al., Generativity, the big five, and psychosocial adaptation in midlife adults. J 
Pers, 2010. 78(4): p. 1185-208. 
45. Allik, J., Laidra, K., Realo, A., & Pullmann, H., Personality Development from 12 to 18 Years of 
Age:Changes in Mean Levels and Structure of Traits. European Journal of Personality, 2004. 
18: p. 445–462. 
 
 
 
 
 22 
 
Appendix 1 
 
 
 
Appendix 1 – Definition of the Big Five Model’s facets.  
Trait Facets Definition 
Neuroticism  
(N) 
N1 - Anxiety level of free floating anxiety 
N2 – Angry Hostility tendency to experience anger and related states such as frustration and bitterness 
N3 – Depression tendency to experience feelings of guilt, sadness, despondency and loneliness 
N4 – Self-Consciousness shyness or social anxiety 
N5 – Impulsiveness tendency to act on cravings and urges rather than reining them in and delaying gratification 
N6 - Vulnerability general susceptibility to stress 
Extraversion  
(E) 
 
E1 – Warmth interest in and friendliness towards others 
E2 – Gregariousness preference for the company of others 
E3 – Assertiveness social ascendancy and forcefulness of expression 
E4 – Activity pace of living 
E5 – Excitement Seeking need for environmental stimulation 
E6 – Positive Emotion tendency to experience positive emotions 
Openness to 
Experience  
(O) 
O1 – Fantasy receptivity  to the inner world of imagination 
O2 – Aesthetics appreciation of art and beauty 
O3 – Feelings to inner feelings and emotions 
O4 – Actions openness to new experiences on a practical level 
O5 – Ideas intellectual curiosity 
O6 – Values readiness to re-examine own values and those of authority figures  
Conscientiousness 
(C) 
C1 – Competence belief in own self efficacy 
C2 – Order personal organization 
C3 – Dutifulness emphasis placed on importance of fulfilling moral obligations 
C4 – Achievement 
striving 
need for personal achievement and sense of 
direction 
C5 – Self Discipline capacity to begin tasks and follow through to completion despite boredom or distractions. 
C6 – Deliberation tendency to think things through before acting or speaking. 
Agreeableness 
(A) 
A1 – Trust belief in the sincerity and good intentions of others 
A2 – Straightforwardness frankness in expression 
A3 – Altruism active concern for the welfare of others 
A4 – Compliance  response to interpersonal conflict 
A5 – Modesty tendency to play down own achievements and be humble 
A6 – Tender mindedness attitude of sympathy for others 
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